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0 Speed adaptive positioning of cursor In CD-I. 



@ A data processing system is comprised of a 
display; a cursor control means connected to the 
display for displacement of a cursor represented on 
the display; and a user-interface means coupled to 
the cursor control means for user-manipulation of the 
cursor via the cursor control means. The cursor 
control means is operative to displace the cursor at 
a relatively low speed relative to the display during a 
predetermined time interval upon activation of the 
user-interface means and to displace the cursor at a 

^ relatively high speed after the predetermined time 

^ interval has elapsed. 
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FIELD OF THE INVENTION 

The invention relates to a data processing sys- 
tem comprising a display, a cursor control means 
connected to the display for displacement of a 
cursor represented on the display; and a user- 
interface means being coupled to the cursor control 
means for user-manipulation of the cursor via the 
cursor control means. In particular, the invention 
relates to a CD-I system. 

BACKGROUND ART 

Systems as mentioned in the preamble, among 
which CD-I systems in particular, are widely known. 
With the advent of CD-I there has been created a 
considerably user-friendly medium, which enables 
interactive handling of information in an ergonomic 
manner. CD-I systems are particularly, but not ex- 
clusively, designed for consumer applications in 
domestic environments. CD-I applications, e.g.. 
software on compact disc information carriers, are 
available in a large variety of titles, ranging from 
video games and reference books to teaching and 
training applications. User-interface aspects are 
considered among the key issues that govern the 
wide acceptance of CD-I. For further information on 
technical issues, see "Compact Disc-Interactive; A 
Designer's Overview", Kluwer, Nov. 1988, ISBN 
9020121219. 

In many program applications, user-interaction 
with the data processing system is achieved 
through cursor control. A cursor is a figure, which 
is displayed on the display screen and whose 
position can be changed relative to the screen by 
the user manipulating the user-interface means, 
e.g., a manoeuvring device. The user moves the 
cursor across the screen as in a video game, or 
positions the cursor in a particular area shown on 
the screen, e.g.. to select a particular program 
option as in a menu. The user-interface means 
may be provided with a manoeuvring functionality 
such as, for example, a plurality of buttons, each 
for control of the cursor movement in a particular 
direction, a joy-stick, or a single thumb-controlled 
button for selective multiple-direction control of the 
cursor. 

OBJECT OF THE INVENTION 

The inventors have found that in conventional 
systems the cursor speed within a single applica- 
tion is some sort of a compromise, i.e., either it Is 
too low for rapidly transferring the cursor over large 
distances, leading to a tedious behaviour of the 
system, or too high for accurate positioning, result- 
ing in a rather difficult manipulation of the cursor 
homing-in on a chosen target. 
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It is an object of the invention to provide a data 
processing system of the kind cited in the pre- 
amble, in particular a CD-I system, whose cursor 
positioning control is more user-friendly and whose 
5 cursor control means are simply implemented. 

SUMMARY OF THE INVENTION 

To this end. the invention provides a data pro- 

10 cessing system being comprised of a display; a 
cursor control means connected to the display for 
displacement of a cursor represented on the dis- 
play; and a user-interface means being coupled to 
the cursor control means for user-manipulation of 

76 the cursor via the cursor control means. In accor- 
dance with the invention, the cursor control means 
is operative to displace the cursor at a relatively 
low speed relative to the display during a predeter- 
mined time interval upon activation of the user- 

20 interface means and to displace the cursor at a 
relatively high speed after the predetenmined time 
interval has elapsed. 

The invention is based on the insight that quick 
and accurate positioning of the cursor is attained in 

25 a simple and ergonomic manner by a relatively 
high-speed approach of the destination area for the 
cursor, releasing the user-interface and thereupon 
activating the user-interface again to start the pre- 
determined time interval during which the cursor 

30 homes in on the destination area with a relatively 
low speed. 

The user-Interface means may be operative to 
control the cursor control means by transmitting 
data effecting the relatively low speed to the cursor 
35 control means during the predetermined time inter- 
val, and by transmitting data effecting the relatively 
high speed to the cursor control means after the 
predetermined time interval has elapsed. Alter- 
natively, the cursor control means may be provided 
40 with timer means to keep record of the time 
elapsed for deciding when to change the speed. 

Generally, data transmission from the user-in- 
terface to the cursor control means involves a 
temporal basis in terms of repetitive events, called 
46 cycles hereinafter. For example, the data process- 
ing system may comprise a system clock providing 
a time basis in terms of clock cycles of fixed 
length. Alternatively, the aforesaid data transmis- 
sion may be governed by a protocol whose tem pe- 
so ral basis is the repetition of operation cycles, such 
as cursor position updates. Preferably, the cursor 
control means is operative to measure the pre- 
determined time interval in terms of a number of 
the events or cycles. The cursor control means is 
55 preferably provided with resettable counting means 
to count the number of events or cycles elapsed 
since the user-interface was last activated in order 
to define the moment of transition from the low- 
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speed domain to the high-speed dormain. The 
counter is reset before another activation of the 
user-interface occurs. 

Typically, each respective one of the repetitive 
events in a CD-I system involves a transfer of 
information indicative of an update of a cursor 
position. In a CD-I system, the data communication 
between the user-interface and the CD-I player is 
pre-specified in the RS232-C protocol. The inter- 
face typically uses a transmission rate of 1200 
baud and 3 bytes per update of the cursor position. 
Each byte sent to the CD-I player typically has 7 
data bits, one start bit and 2 stop bits. Accordingly, 
the maximum number of pixels that the cursor can 
traverse per second is 40 times the number of 
pixels specified per single transmission, and each 
transmission requires 25 msec. This protocol fur- 
nishes a time base governing the interaction rate 
between the CD-I player and the cursor control 
means. A predetermined number of transmissions 
provides a simple standard against which the cur- 
sor activation time is measured to determine the 
predetermined time interval In terms of the number 
of transmissions. 

Preferably, the user-interface means is oper- 
ative to render at least the relatively low speed or 
the relatively high speed variable in response to 
the user manipulating the user-interface. That is, 
the user has to his disposal a high-speed range 
and/or a low-speed range. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention is explained below by way of 
example and with reference to the accompanying 
drawing, wherein: 

Fig. 1 gives a diagram of the system func- 
tionalities in the invention; 
Fig. 2 gives a diagram of cursor speed versus 
time; 

Fig. 3 gives a functional diagram of the user- 
interface means; and 

Fig. 4 gives an embodiment of the user-inter- 
face. 

Throughout the figures, same reference nu- 
merals indicate identical or con'esponding compo- 
nents. 

DETAILED EMBODIMENTS 
System 



to apparatus 104. User-interface means 106 con- 
trols the movement of a cursor 108 on display 102 
through a cursor control means 110. Cursor control 
means 110 here is included in apparatus 104. For 

5 example, display 102 is a monitor, apparatus 104 is 
a CD-I player, and user-interface means 106 is a 
manually operable data input device, functionally 
operating as a manoeuvring device, e.g., a joy 
stick. The term "cursor" is meant to comprise any 

10 figure shown on the display and to be selectively 
positioned in a particular area of the display under 
user-control. Cursor control means 110 usually is 
dedicated software. 

Manual operation of user-interface means 106 

76 generates signals for transmission to cursor control 
means 110 that thereupon causes cursor 108 to 
move accordingly. Cursor control means 110 may 
repetitively interrogate user-interface means 106 to 
determine the status of the latter for thereupon 

20 carrying out the corresponding displacement of 
cursor 108. Alternatively, user-interface means 106 
may directly supervise cursor control means 110 to 
affect the position of cursor 108. 

As explained above, a well adjusted cursor 

25 speed is one of the features that renders system 
100 user-friendly. Too low a speed of cursor 108 is 
likely to be found boring, whereas too high a speed 
will cause overshoots while trying to position cursor 
110 at desired location. The invention therefore 

30 provides cursor control means 110 with automatic 
dynamic speed adaptivity. This is explained with 
reference to Rg. 2. 

Speed diagram 

35 

Fig. 2 shows a diagram 200 to explain quantita- 
tively the cursor speed control. Time t is drawn 
horizontally in, e.g., operation cycles or clock cy- 
cles, speed V is drawn in, e.g., pixels/sec. Accord- 
40 ing to the invention, cursor 108 moves at a rela- 
tively low speed lower than or equal to v1 during a 
first time period of duration t1 that starts when 
user-interface 106 is activated. When the first time 
period has elapsed, cursor 1 08 is enabled to move 
45 at a relatively high speed lower than or equal to v2. 
being significantly higher than v1. If desired, the 
speed of cursor 108 is increased again after a time 
t2 during which cursor 108 was kept moving at the 
relatively high speed. 
50 In CD-I systems, a screen of display 102 typi- 
cally has 720x480 pixels (NTSC mode) or 768x660 
pixels (PAL mode). A maximum cursor speed at 
which cursor 108 is still controllable typically is 400 
pixels per second. Slow speed v1 may be in the 
order of 10 pixels per second. Speed levels v1, v2 
and v3. 

As mentioned above, the RS232-C protocol 
typically uses a transmission rate of 1200 baud and 



Rg. 1 gives a diagram of a data processing 
system 100 in the invention. System 100 is func- 
tionally comprised of a display 102, a data pro- 55 
cessing apparatus 104 being operative to generate 
video or graphics data and being coupled to dis- 
play 102. and a user-interface means 106 coupled 
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3 bytes per update of the cursor position. Each 
byte sent to the CD-I player typically has 7 data 
bits, one start bit and 2 stop bits. Accordingly, the 
maximum number of pixels that the cursor can 
traverse per second is 40 times the number of 
pixels specified per single transmission, and each 
transmission requires 25 msec. Experiments have 
shown that a value of time interval t1 in the order of 
0,2 seconds is acceptable when the cursor is dis- 
placed by one pixel per transmission, i.e., six to 
eight successive transmissions suffice in practice 
to accurately position the cursor. Note that the 
optimum values for speed v1 and time t1 may 
depend on the individual application run on the CD- 
I system. 

Accurate positioning of cursor 108 now is ac- 
complished in a fairly simple way without being 
hindered by a too high cursor speed, whereas 
large distances can be traversed fairly rapidly, all 
within the same application. In case cursor 108 is 
to be displaced over a short distance around dis- 
play 102, low speed v1 and time t1 will do per- 
fectly well to position cursor 108 precisely as de- 
sired. In case cursor 108 has to travel a long 
distance, it will do so initially at a low speed v1 for 
a time period of duration t1 . However, as soon as a 
time period of tl has elapsed, the cursor speed is 
increased to v2 to rapidly traverse a long distance. 
When approaching the desired position, cursor 108 
is to be disabled for just a moment, e.g., by letting 
loose user-interface 106. Re-activating user-inter- 
face 106 then causes cursor 108 to start moving at 
a tow speed v1 again, which is adequate for ac- 
curate positioning. When necessary, disabling and 
subsequent reactivating can be repeated. 

The cursor speed may be fixed at values v1 
and v2. Alternatively, v1 and v2 may be the upper 
bounds of low-speed and high-speed ranges, the 
cursor speed being continuously variable through 
user-interface 106. 

The optimum combinations of speeds v1 and 
v2 (and v3 and etc.) together with time periods tl 
(and t2 and etc.) may depend on the application 
run on system 100. Some applications such as 
games require a rapid and highly accurate position- 
ing of cursor 108, whereas other applications, such 
as carrying out a selection through menus, do not 
need a very precise positioning. Accordingly, cur- 
sor speed preferably is made programmable, with 
regard to magnitude or duration or both. This could 
be attained by switches or dials to be set by the 
user. As another option, a special speed selection 
program could be run on system 100 to let the 
user select preferred speeds v1 or v2, e.g..through 
a menu. Alternatively, cursor speeds could be 
made to vary automatically under system control 
depending on the application run on system 100. 



User-interface functionalities 

Rg. 3 gives a diagram to explain the succes- 
sive operations for cursor control to be canried out 

5 in the signal path from user-interface 106 to cursor 
control means 110. Rg. 3 shows user-interface 106 
composed of a pick-up means 302; a converter 304 
coupled to an output of pick-up means 302; a 
processor 306 coupled to an output of converter 

10 304; and a converter 308 coupled to an output of 
processor 306. Pick-up means 302 is operative to 
sense the manipulation by the user and to provide 
corresponding output signals. Converter 304 is op- 
erative to convert the output signals from pick-up 

76 means 302 into appropriately fomnatted input sig- 
nals to processor 306. Processor 306 is operative 
to interpret the output signals from pick-up means 
302 as indicative of the desired direction of dis- 
placement of cursor 108. Converter 308 is optional 

20 and is meant to convert the output signals of pro- 
cessor 306 into an appropriate format accepted by 
apparatus 104. Converter 308 can also be function- 
ally integrated with processor 306. 

25 User-interface embodiment 

Rg. 4 shows an example of an embodiment of 
user-interface means 106. Pick-up means 302 is 
comprised of force sensing resistors 402, 404, 406 

30 and 408 for control of the movement of cursor 1 08 
to the left, to the right, up and down, respectively. 
A force sensing resistor is, for example, a polymer 
thick film resistor such as FSR of Interiink. Such a 
resistor has a resistance that decreases with in- 

35 creasing pressure applied to the film. Typically, the 
resistance value is inversely proportional to the 
applied force in the range between 15 gram to 10 
kg and swings about 100 kQ. 

The actual resistance values of resistors 402- 

40 408 are to be converted into digital data. This can 
be achieved in a variety of manners, e.g., by way 
of an A/D conversion, by way of an oscillator or a 
VCD of which the resistor is a functional part and 
digitally measuring the frequency or the VCO's 

46 control signal, or via an RC-arrangement to mea- 
sure the varying charging or discharging time of 
the capacitor C through a counting circuit. The RC 
option turns out to be a cheap and simple solution 
and is implemented as follows. 

50 Resistors 402, 404. 406 and 408 all are con- 
nected to a capacitor 410 via a node 412. Resistors 
402, 404, 406 and 408 are individually coupled to 
control inputs 414, 416, 418 and 420, respectively, 
via diodes 422, 424, 426 and 428, respectively. 

55 Node 412 is further coupled to a charge control 
input 430 via a diode 432. Setting control inputs 
414, 416, 418, 420 and 430 at 5 volt, e.g. through 
processor 306, causes capacitor 410 to be 
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charged. Setting control inputs 416. 418 and 420 at 
5 volts and control inputs 414 and 430 at 0 volt, 
e.g., through processor 306, causes capacitor 410 
to be discharged via resistor 402. The voltage level 
at node 412 decreases exponentially with char- 
acteristic RC time, R being the instant resistance of 
resistor 402. C being the capacitance of capacitor 
410. Node 412 is connected to a Schmitt trigger 
434 that provides an output signal of well defined 
voltage level, and also functions as a buffer with 
small input impedance so as not to affect the 
voltage at node 412 too severely. Schmitt trigger 
434 supplies its output signal to a timer 436 in 
processor 306. Timer 436 stops counting when 
Schmitt trigger 434 switches over due to the volt- 
age at node 412 being dropped below a particular 
level. The contents of timer 436 then is representa- 
tive of the resistance value of resistor 402 and, 
therefore, of the force experienced by resistor 402. 

This timer contents now can be translated by a 
calculation means 438 of processor 306 into a 
quantity associated with a magnitude of the speed 
of cursor 108 in the direction associated with resis- 
tor 402, which is to the left. Consecutively inter- 
rogating resistors 402-408 generates consecutive 
timer contents that are combined in calculation 
means 438 to produce a particular speed and a 
particular direction. For example, the difference be- 
tween the up and down related timer contents 
corresponds to a vertical component of the cursor 
speed, whereas the difference between the left and 
right related timer contents corresponds to the hori- 
zontal component of the cursor speed. These com- 
ponents then can be combined to generate a prop- 
er velocity vector on a pixel grid of display 102 in a 
conventional manner. Calculation means 438 could 
be implemented, for example, by a simple look-up 
table. 

Typically, the maximum voltage at node 412 is 
4,3 volt as the voltage drop across diodes 422-428 
is 0,7 volt. Schmitt trigger 434 has a typical switch- 
over point of 0,8 volt. Typically, tiie maximum time 
allowed to discharge is 300 usee, and the mini- 
mum time is 1 usee. The capacitance of capacitor 
410 is typically 2,2 uf. 

Cursor speed range control as proposed in the 
invention is accomplished as follows. In a first step, 
the resistance values of resistors 402-408 are mea- 
sured as specified above while user-interface 106 
is manipulated. In a next, second step, these mea- 
sured resistance values are reduced in processor 
306 to cursor displacement quantities in the appro- 
priate format accepted by apparatus 104. In a next, 
third step, the displacement quantities are transmit- 
ted to apparatus 104. These steps are normally 
cyclically repeated while user-interface 106 is kept 
actuated. Processor 306 is provided with a counter 
440 to register up to a pre-specitied number of 



aforesaid first steps that were carried out since 
user-interface 106 was last actuated. Before coun- 
ter 440 reaches the pre-specified number, calcula- 
tion means 438 is made to furnish low-speed data. 
5 When counter 440 has counted the pre-specified 
number, calculation means 438 is controlled to 
provide high-speed data. 

User-interface means 106 is provided with a 
Universal Asynchronous Receiver and Transmitter 
10 442 (UART) for serial RS232 communication of the 
data pertaining to cursor speed and direction, men- 
tioned above as the accepted protocol in CD-I. 
Alternatively, processor 306 may have an UART 
442 aboard such as the 8051 -based 8-bit micro- 
be controllers of Philips. 

Claims 

1. A data processing system being comprised of: 
20 - a display; 

- a cursor control means connected to the 
display for displacement of a cursor re- 
presented on the display; 

- a user-interface means being coupled to 
25 the cursor control means for user-ma- 
nipulation of the cursor via the cursor 
control means; 

characterized in that 

- the cursor control means is operative to 
30 displace the cursor at a relatively low 

speed relative to the display during a 
predetermined time interval upon activa- 
tion of the user-interface means and to 
displace the cursor at a relatively high 
35 speed after the predetermined time inter- 

val has elapsed. 

2. The system of claim 1, wherein the user-inter- 
face means is operative to control the cursor 

40 control means by transmitting data effecting 
the relatively low speed to the cursor control 
means during the predetenmined time interval, 
and by transmitting data effecting the relatively 
high speed to the cursor control means after 

45 tiie predetermined time interval has elapsed. 

3. The system of claim 1. wherein data transmis- 
sion from the user-interface to the cursor con- 
trol means involves a temporal basis in terms 

50 of repetitive events, and wherein the cursor 

control means or the user-interface is operative 
to measure the predetermined time interval in 
terms of a number of the events. 

55 4. The system of claim 3, wherein a respective 
one of the repetitive events involves is a re- 
spective update of a cursor position, and 
wherein the relatively low speed is effected by 
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a relatively short displacement of the cursor 
per update, and wherein the relatively high 
speed is effected by a relatively large dis- 
placenr^ent of the cursor per update. 

5 

5. The system of claim 1 , wherein the user-Inter- 
face means is operative to render at least the 
relatively low speed or the relatively high 
speed variable in response to the user man- 
ipulating the user-interface. io 

6. The system of claim 3, wherein the cursor 
control means or the user-interface means is 
provided with a resettable counting means to 
count the number of events elapsed since the is 
user-interface was last activated. 

7. The system of claim 1 or 3. comprising a CD-I 
system. 

20 

8. A user-interface means suitable for use in the 
system of claim 2. 5 or 6. 
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